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BACKGROUND

The largest Hawaiian monk seal (Monachus schauinslandi)
population is located at French Frigate Shoals (FFS) in the
Northwestern Hawaiian Islands (NWHI). This population grew from
beach counts of a few dozen seals in the late 1950s (Rice 1960)
to counts of approximately 200 seals in the late 1970s (Johnson
et al. 1982). The population at FFS increased again during the
early 1980s. The mean beach count rose to 284 in 1986, and the
number of births peaked at 127 in 1988 (Fig. 1).
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over 50%, and the number of
births at FFS recovered (partially) to 102.

In 1991-92, beach counts at FFS also evidenced changes in the
composition of the population (Fig. 3). In particular, sightings
of juveniles and subadults decreased, indicating that the
survival of seals in these size classes was low. Furthermore,
observations of the surviving seals revealed that a high
percentage were in poor physical condition (Appendix A). Growth
data collected since 1984 have demonstrated that weaned pups at
FFS are smaller than pups at other locations and that after
weaning, growth of seals at FFS continues at a slower rate. This
slower growth rate is consistent with preliminary data suggesting
that females giving birth for the first time are older at FFS
than at other locations. These observed changes in growth rate,
birth rate of adult females, and survival of young seals suggest
that the FFS monk seal population may be near carrying capacity
(K) and has been significantly food stressed during these last
few years.
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The oceanographic data

suggested that from the late 1970s to the late 1980s increased
surface mixing resulted in greater productivity in the vicinity
of the Hawaiian Archipelago. However, oceanographic conditions
may have returned to a more "normal" state in the late 1980s,
leading to a general reduction in biological productivity in the
early 1990s. 1In addition to the declines observed in monk seals,
lobster recruitment and seabird reproductive success also dropped
drastically in the late 1980s and early 1990s.
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If biological productivity in the vicinity of FFS has
declined, and remains low relative to that in the 1980s, then the

monk seal population will have
to adapt to a lower level of
food resources. Importantly,
we do not know (1) whether
productivity has yet
stabilized (or even whether it
will stabilize), (2) how long
the population may require to
adjust to the lower level of
prey resources, and (3) what
adjustments will occur in the
size and age/sex structure of
the population. However,
during the next 5-10 years,
reproductive recruitment and
the number of births can be
expected to drop again because
the low birth rate and
survival of juvenile seals
during the last 2-3 years has
substantially decreased the
number of females in these age
classes.
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Figure 3. Composition by size
class of the French Frigate
Shoals population of Hawaiian
monk seals, 1985-92.




During the winter of 1991-92 and in March and April 1992, an
unusually high number of emaciated juvenile seals were sighted at
FFS (Appendix A). To investigate the possibility that the poor
condition of these seals was related to disease, the NMFS Marine
Mammal Research Program (MMRP) conducted a disease survey in late
April and early May. Nineteen juvenile seals were examined and
sampled for blood cell counts and serum chemistry profiles,
antibody titers to a spectrum of potential diseases, viral
cultures, Salmonella cultures, and gastrointestinal parasites
(Appendix A). The results of the survey suggested that disease
was not the cause of the observed poor condition of juvenile
seals. In general, the information gathered in the spring and
summer suggested that juveniles were unable to find sufficient
prey.

Because of their poor condition, survival of these juveniles
was expected to be low. Collection of underweight seals for
rehabilitation and release at another site was proposed as a
mechanism to increase their survival to reproductive maturity.
Since 1984, such rehabilitation and translocation efforts have
been conducted successfully with small weaned female pups
(Gerrodette and Gilmartin 1990; Van Toorenburg et al. 1993).
Therefore, two additional collections of seals were made at FFS
in 1992. Five female and two male seals, ages 1-3 years, were
collected in May and brought to Oahu for rehabilitation. All
five females recovered and were released at Midway Islands in
August; the two males were unable to recover and died in
captivity. 1In September, ten more females (weaned pups to 3 yr-
olds) were collected at FFS. One seal died in captivity at FFs,
but the remaining nine were taken directly by ship to Midway. At
Midway, four of these seals were released during October-
November, two died in captivity at Midway, and three were
returned to Oahu for more intensive rehabilitation and care. By
January 1993, the condition of the latter three seals had
dramatically improved, and they were flown to Midway and
released.

The Hawaiian Monk Seal Recovery Team reviewed the FFS
population data through 1992 and the results of these
rehabilitation projects at its 4-5 January 1993 meeting in
Seattle, Washington. The Team developed a list of
recommendations regarding future population monitoring and
collections of seals for rehabilitation (Appendix B). On
5 February, a meeting of veterinarians and monk seal care staff
at the NMFS Honolulu Laboratory reviewed the rehabilitation and
care procedures of 1992 and made recommendations to the MMRP
regarding these methods. The suggestions from these meetings,
together with the concerns and experience of the MMRP, were used
to develop the FFS population research and management agenda for
1993-96, as outlined below.




RESEARCH AND MANAGEMENT ACTIONS

It appears that decadal scale fluctuations in oceanic
conditions have resulted in large perturbations to the
environment supporting the Hawaiian monk seal population at FFS.
However, this anomaly is not sufficiently understood to know
whether changes may continue or if a relatively constant state in
the ecosystem has already been reached. Further, the composition
of the Hawaiian monk seal population may require many years of
adjustment to changes in the level of prey availability, even in
the absence of further significant environmental variation. It
is also possible that the reduction in prey could result in more
fishery interactions with the bottomfish and lobster fisheries in
the NWHI. Because 40-50% of the entire Hawaiian monk seal
population occurs at FFS, it is critical that trends in the
population and the environment are documented. Such information
will expand our knowledge of this vital relationship between monk
seals and their environment, and this knowledge will most
certainly aid management in defining population recovery goals at
FFS and all other islands.

The following research and population management actions are
planned for execution at FFS by the MMRP during 1993-96. The
exact costs of many of these operations cannot easily be
separated from other concurrent MMRP field research, logistical
support, and data analysis efforts, therefore, the cost of this
FFS research will be presented in a new version (1994-96) of the
current Hawaiian monk seal work plan for Fiscal Years 1991-93
(Gilmartin 1990). The FFS plan activities are arranged in
priority order below.

1. Monitor the population--This task includes sufficient annual
observation and data collection to estimate the age and sex
composition of the population; estimate survival and condition of
tagged cohorts; tag weaned pups and immature seals without tags;
estimate the reproductive rate and number of births; release
entangled seals and collect, sample, and destroy potentially
entangling debris; record aggressive behavior (mobblng or
harassment by adult males) and resulting injuries; document
injuries from sharks; document any evidence of fishery
interactions; evaluate movement of seals between FFS and other
locatlons, monitor deaths and disappearances; and perform
necropsies.

The annual estimates of number of births, population
composition, birth and survival rates, and other population data
will be published in NOAA Technical Memorandums and will enable a
continuing assessment of the status and trends in this
populatlon. These data are critical as they may dictate changes
in the management strategy for this monk seal population.




2. Rehabilitate and relocate seals--Collection of small, female
weaned pups for rehabilitation will continue. Recent
reassessment of juvenile survival data indicate that
rehabilitation will benefit seals that are weaned at an axillary
girth of 95 cm or less. Survival of FFS juveniles will be
reevaluated annually to determine whether this size criterion
should be adjusted for future collections. Rehabilitated seals
will be released at sites in the western NWHI, and their growth
and survival will be monitored for comparison with seals both at
FFS and in the recipient population.

While the primary collection and rehabilitation effort will
be directed at small weaned female pups, juvenile females in poor
condition may also be taken if space is available at the
rehabilitation facilities. The maintenance, transport, disease
screening, and general captive care of these seals will be as in
the recent past, with the exception that seals held at FFS for
transport to Oahu will be fed whole herring after 2-3 days on a
liquid diet. This change in feeding protocol should enable the
seals to gain welght faster and decrease the probability of an
inhalation pneumonia resulting from a formula feeding.

Each cohort of tagged seals at FFS will be monitored annually
to determine whether removal of females (either as weaned pups or
juveniles) is creating an imbalanced sex ratio that might lead to
mobbing or otherwise threaten the remaining females. If
warranted, the rehabilitation program would be modified
accordingly. Modifications could include alteration of the size
criterion for selecting females, collection and translocation of
males, changing the number of seals removed from the population,
or even return of rehabilitated seals to FFS.

3. Monitor growth rates of juvenile seals--Growth data collected
in 1992 indicated that weaned pups, and 1- and 2-yr-old seals
were smaller at FFS than at Laysan Island. Differences may also
exist in older seals between these two sites, but weight data
were not collected on subadult or adult seals. The study of
growth patterns of young seals should continue at FFS and Laysan
Island, as well as at the various release sites in the western
NWHI. In addition to assessing differences in growth of seals
among the island populations, this information is important for
contrasting growth patterns and condition of resident versus
rehabilitated and relocated seals.

4. Complete FFS8 data analysis and field reports--FFS population
data from past years of MMRP monitoring should be summarized and
published in NOAA Technical Memorandums as soon as possible.
This effort should be completed by the end of Fiscal Year 1994.
These data were collected in the 1980s during the last phase of
growth of this population and are critical to proper
interpretation of the recent declining trends.




5. Conduct disease monitoring--The poor condition of many
animals at FFS warrants continued monitoring of this population
for infectious diseases that could manifest themselves in these
debilitated seals. Seals in age classes suffering high mortality
should be sampled annually. At a minimum, blood sera will be
collected and tested for antibody levels to distemper virus,
leptospirosis, parvovirus, and toxoplasmosis. Also, depending on
circumstances and available logistics, bacterial or viral
cultures and stool parasite examinations may be performed.

A finding of exposure and losses in monk seals at FFS caused
by an infectious disease would necessitate a complete and
immediate evaluation of the potential management options to
control spread of the disease. While not to be dealt with in
this document, a response plan should give consideration to (1)
any historical information concerning the identified infectious
agent in other pinnipeds; (2) potential for spread to other
island populations; (3) probability of treatments or
immunizations controlling the agent; and (4) the feasibility of
implementing control, treatment, or eradication programs given
the limited access to some islands, limited access to all seals
due to differences in individual hauling patterns, and
disturbance consequences of the actions.

6. Study foraging patterns and prey preferences--The movement
patterns of seals around the atoll and the depth to which they
dive to feed must be assessed. In 1992, satellite-linked time-
depth recorders were used successfully at FFS to gain information
on the at-sea positions and diving patterns of three subadult
males. This preliminary study should be expanded in 1993 to
include investigation of methods to provide higher quality
positional data for seals at sea and assess the variability of
individual foraging patterns. These additional data will enable
a larger project to be designed to fully document the foraging
behavior of the different age and sex classes.

Collection of monk seal scats and spewings for prey species
determination should continue. Expertise capable of identifying
the prey species from the sifted materials should be enlisted and
annual field collections of prey parts keyed out between field
seasons. Samples should be collected at FFS for comparison with
similar data from the early 1980s and to monitor current prey
preferences. Prey preference should be monitored in a similar
manner at the other four major breeding sites to enable
evaluation of differences among FFS and the other locations.
Additionally, a method of monitoring reef productivity should be
developed for implementation in the NWHI so that prey
availability data may be available in the future to compare to
monk seal population changes.

Importantly, the assessment of foraging locations using
satellite telemetry and determination of prey species from scats
and spews is necessary to determine the full extent of




interactions between monk seals and fisheries. Monk seals are
known to interact with fishing gear and vessels, but the extent
of indirect interaction (i.e., through competition for prey) is
not known. The latter may have influenced the monk seal
population trends recently observed at FFS. Therefore, further
investigation of monk seal prey and foraging locations is vital
to any assessment of such interactions with fisheries.

7. Assess FFS seal movement and tag loss--Seals born (and
tagged) at FFS have been observed at Nihoa and Necker Islands.
However, funding has not been available to assess the number of
FFS emigrants at these sites. A quantitative assessment of
movement from FFS to Necker and Nihoa Islands is necessary to
accurately evaluate mortality of seals at FFS, and to understand
the relationships among these three populatlons.

An accurate evaluation of mortality of tagged seals also
requires an estimate of tag loss. While tag loss is known to be
low, the loss rate should be determined more precisely to
minimize bias in FFS mortality estimates.

8. Evaluate more practical permanent marking methods--Passive
induced transponder (PIT) tags have been applled to weaned monk
seal pups since 1991. While these tags provide a means of
permanent identification, they require that the electronic tag-
reading "wand" be within 10 cm of the tag. This can be difficult
to impossible to manage on small islands at FFS where seals are
lying near each other and are easily disturbed. New, larger PIT
tags are now available which can be read at a much greater
distance. Use of these larger tags should be evaluated for
appllcatlon when weaned pups are flipper-tagged. The feasibility
of using a jab stick to apply PIT tags to older, unrestrained
seals should also be 1nvest1gated by the end of 1994. If a safe
method of jab-injection of tags is developed, then the entire
population should be PIT tagged.

9. Compare seal hauling behavior at FFS with single island sites
--Hauling patterns have been documented for the various age/sex
groups of monk seals at Laysan and Lisianski Islands, and the
results have been used to estimate population size and
composition at all monk seal breeding sites (Gilmartin et al. in
press). However, the validity of this approach for a large
multi-island atoll has not been tested. At FFS, these hauling
patterns would be assessed by radio-tagging representatlve
samples of the different age/sex groups. The results should
provide improved estimates of the size and composition of the FFS
population of monk seals.

The research to document hauling patterns at FFS will be
designed in Fiscal Year 1994 and include a pilot study during
that summer as a test of the radio-tagging method. If expansion
of the effort is justlfled then the hauling research will be
conducted at FFS in the 1995 field season. A report detailing




the FFS research findings, including estimates of the size and
composition of the FFS population and comparing these hauling
patterns to the Laysan and Lisianski Island data, will be
completed during Fiscal Year 1996.

OTHER RECOMMENDATIONS

The above recommended research and recovery activities will
guide the planning of the MMRP for operations at FFS. These
projects, however, do not address all of the information needs
and actions which have been identified by the Recovery Team
(Appendix 2) and the Marine Mammal Commission. They have also
made non-research recommendations related to the observed
population changes at FFS. These additional tasks are not the
responsibility of the MMRP and therefore require attention by
other programs within NMFS or other agencies. The
recommendations include continuation and expansion of the fishery
observer program in the NWHI, repair of the seawall at Tern
Island (FFS), mitigation of disturbance to monk seals during
seabird and turtle surveys in the NWHI by the Fish and Wildlife
Service, and evaluation of the proposition that decadal-scale
oceanographic fluctuations are responsible for recent changes in
biological productivity in the NWHI.

CONCLUSION

The demographic changes observed in the Hawaiian monk seal
population at FFS suggest that it is currently near K. The goals
of this plan are to mitigate the demographic consequences of an
apparent reduction in prey available to this population and
provide information necessary for management to monitor
adjustment of the population to its new resource base. In
addition, the rehabilitation and translocation of juveniles in
poor condition provides a mechanism to improve their condition
and thereby increase their survival to reproductive maturity.
Continued monitoring will provide information needed to
understand the relationship between the size and status of this
population and its environment. An understanding of this
relationship at FFS should enhance our ability to manage not only
this population but the entire species.
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APPENDIX A

Collection of juvenile monk seals at French Frigate Shoals
for rehabilitation and release at Midway Islands

William G. Gilmartin and Timothy J. Ragen

Introduction

The French Frigate Shoals population of Hawaiian monk seals is
continuing the decline which began in 1990. Atoll counts suggest
that over the past year the number of subadults and juveniles has
decreased substantially. Furthermore, a high proportion of
observed seals from these age groups are severely emaciated;
their chance of survival is correspondingly reduced.

Reproduction (number of pups born) is approximately the same as
last year, well below the annual number of births in the late
1980s. This report summarizes population data currently
available on this decline, investigations to determine its
nature, remedial actions taken to minimize its consequences, and
recommendations for continuing efforts.

Population data

Between April 4th and July 3rd, 5 counts of Hawaiian monk seals
were conducted at French Frigate Shoals. The totals, excluding
pups, were 146, 159, 163, 170, and 169; the mean of these counts
is 161. 1In 1991 the mean count was 191 (range 159 - 238).
Comparison of 1992 counts with counts of previous years indicates
this population is in its third year of decline (Fig. 1).
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Figure 1. Mean annual beach counts and number of pups born at

French Frigate Shoals. Note that data points for 1992 are based
on 5 atoll counts.
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Figure 2. Mean annual beach counts for each age class at French
Frigate Shoals; age class is determined subjectively.

The decline appears to be due to loss of subadults and juveniles
(Fig. 2). These size classes are at their lowest level since
anpual population monitoring by this program began at French
Frigate Shoals in 1984. 1If hauling patterns have not changed
substantially, and animals on the beach represent approximately
40% of the total population at any one time (Gilmartin et al., in
press), then the reduction in atoll counts suggests a total loss
in the population on the order of 75 seals during the last year.

Furthermore, a high proportion of the surviving juveniles and
subadults are severely emaciated. Over half of the juveniles
sighted during the first 5 atoll counts in 1992 were considered
to be either emaciated or thin (Table 1); as noted above, their
chance for survival is correspondingly reduced.

Table 1. Condition of juveniles sighted during the first five
atoll counts of 1992 at French Frigate Shoals.

Atoll Thin - No
Count Emaciated Thin Healthy Healthy estimate

1 4 3 4 2 0
2 2 4 2 0 3
3 3 2 4 2 1
4 1 6 0] 2 2
5 2 5 4 0 4
Total 12 * 20 14 6 10
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Table 2. cCondition of seals by age class for the first five
atoll counts of 1992 at French Frigate Shoals.

Year of # Seen Thin- No
Birth # Born Emaciated Thin Healthy Healthy Estimate
1991 34/82 15 7 4 1 7
1990 16/89 4 2 5 3 2
1989 28/120 4 7 3 4 10

! Includes 4 animals known to be dead.

The majority of juveniles and subadults were tagged as pups and
their ages can be determined. The condition of animals in each
of the last three cohorts are presented in Table 2. Eighty-one
percent of the yearlings sighted in 1992 were considered to be
either emaciated or thin. Similarly, 43% and 61% of 2-yr-olds
and 3-yr-olds, respectively, were classified as emaciated or
thin. Note also the low number of seals sighted from each age
group. The number of resighted individuals for each cohort will
probably increase as more counts are conducted. However, the
increase is expected to be small, and the overall resighting rate
will probably remain alarmingly low.

In addition to the subjective classification of seal condition,
measurements of weight and length have been taken as part of an
ongoing juvenile growth study. Preliminary results are presented
in Table 3 to provide a comparison of 1- and 2-yr-olds from 1991

Table 3. Weights and lengths of 1-yr-olds (yearlings) and 2-yr-
olds in 1991 and 1992. These preliminary results are from an
ongoing study of immature growth patterns.

Cohort / year
l-yr-olds 1l1l-yr-olds 2-yr-olds 2-yr-olds

1991 1992 1991 1992
Weight Mean 115.0 85.4 134.1 121.0
Std. Dev. + 25.0 + 26.0 + 33.4 + 11.6
n 24 20 32 5
Length Mean 134.9 131.2 142.1 146.4
Std. Dev. + 7.8 t 7.5 + 9.5 + 2.2

n 22 19 31 5
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and 1992. Note, in particular, that 1- and 2-yr-olds in 1992
weighed substantially less than 1- and 2-yr-olds in 1991. Hence,
preliminary information from the first 5 atoll counts indicates
that resighting rates for immature seals is very low, and many of
the animals resighted are in very poor condition.

In addition, the number of births also remains low (Fig. 1). In
1991 there were 82 births at FFS. There have been approximately
83 births this season, and while there may yet be a few
additional births, the total number will still be substantially
less than the annual number of births in the late 1980s.

These data indicate a continuing and severe problem for the FFS
population of monk seals. Combined with recruitment failures of
sea birds and spiny lobsters, these data suggest the most likely
cause is lack of available food resources. At the January 1992
meeting of the Hawaiian Monk Seal Recovery Team, Bill Gilmartin
suggested that one possible remedial action might be to relocate
emaciated immature seals at Midway. In response to Gilmartin's
suggestion, the Hawaiian Monk Seal Recovery Team recommended that
a survey of diseases be conducted in immature age classes at FFS
to preclude the possible transport of a new disease to the Midway
population. At their previous meeting (December 1990) the Team
had also recommended that potential prey species at Midway be

tested to determine the possibility of ciguatera poisoning of
relocated seals.

Seal relocation plans and concerns

To satisfy the Recovery Team's recommendation for disease
screening, an investigation team, including Bill Gilmartin,
veterinarian Dr. Bob Morris, and Doug Skilling (virology
technician of Al Smith at OSU) visited FFS 9-10 April to examine
and collect specimen materials from emaciated and normal juvenile
monk seals. Blood and stool samples were taken from 19 immature
animals for blood cell counts, serum chemistry profiles, and
specific tests for canine distemper, caliciviruses, Leptospira,
Salmonella, and gastrointestinal parasites (Appendix 1,2,3). No
serum titers to canine distemper virus were detected, one seal
had a low titer to Leptospira, and Salmonella bacteria were
recovered from two seals. Immunoblot tests for calicivirus group
antibodies were positive from most seals, but serum neutralizing
tests for antibody and repeated culture attempts were negative.
Stool samples revealed that all seals had varying loads of
Contracaecum, Diphyllobothrium, and Anisakis gastrointestinal
parasites. This information led to the conclusion that a disease

epidemic was not contributing to the decline in immature seals at
FFS.

In response to the Recovery Team's recommendation for ciguatera
assessment, a survey of ciguatera levels in nearshore fishes at




17
Appendix A.--Continued.

5

Midway was completed in January 1992. Unfortunately, the results
of this survey were inconclusive, as multiple tests of the same
tissue gave inconsistent results. Many of the positive results
were from larger predatory fishes that are not known to be monk
seal prey. In addition, a large proportion of the tests gave
borderline results. Finally, the Hokama stick test that was used
in the survey is known to be conservative, with a bias toward
false positives. It should be noted that there have been no
observations of ciguatera poisoning of monk seals at Midway, and
the beaches on the island are frequently monitored by U.S. Fish
and Wildlife Service personnel stationed at Midway. Still, the
extent to which ciguatera poisoning represents a threat to
relocated animals remains somewhat uncertain.

In spite of this uncertainty, the decision was made to relocate
animals in poor condition because the likelihood of continued
starvation and death seemed imminently more threatening than the
possibility of ciguatera poisoning at Midway. Collected seals
were to be brought to 0Oahu for evaluation of any possible
critical veterinary needs, individual disease screening, and
initiation of feeding (estimated to be 2-4 weeks). These animals
would then be taken to Midway for continued fattening and release
as soon as they had gained weight and were deemed to be in good

health. Rehabilitation at Midway was expected to require 1-2
months.

Collection and Rehabilitation Status

Seven thin to emaciated seals (aged 1-3) were collected at FFS
and transported to Oahu, arriving on 7 May. They were taken to
an isolated beach enclosure on the Marine Corps Air Station,
Kaneohe Bay, Oahu, and attempts were made to feed them with
herring. Seals not eating within the first two days were force
fed herring until they began free feeding. The last seal was
severely emaciated and sick with Pseudomonas pneumonia; this
animal did not start free feeding until almost four weeks later.
Five days after their arrival, samples were collected from the
seals for the routine disease screening tests currently performed

on all monk seals on arrival at Oahu and before reintroduction to
the wild (Appendix 4).

The two males in the group, YZ15 (1-yr-old) and YG63 (2-yr-old),
died on 16 and 17 May, respectively. Necropsies were performed
by Dr. Dave MacKay and tissues were sent to California Veterinary
Diagnostics, Inc. (CVD) for histopathologic evaluation (Appendix
5). Histopathology and bacterial cultures indicate the cause of
death for YZ15 was a Pseudomonas pneumonia. The other seal,
YG63, suffered severe pulmonary congestion and alveolar collapse
with multifocal alveolar histiocytosis. These findings suggest
that the lung pathology may have been associated with inhalation.
On May 12, after YG63 was force-fed whole fish, he appeared very
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weak and vomited a large volume of yellow1sh fluid. This
incident could have resulted in the pneumonia. Serum from each
of these two seals had shown low antibody titers to Leptospira
Sp. in samples collected on 12 May (Appendix 4). The
significance of these findings will be discussed below.

Of the five remaining seals (all female), only one appeared to be
highly compromised by disease. Y267 had an elevated white blood
cell count, presumably from an upper respiratory infection of
Pseudomonas. Antibiotic sensitivity tests indicated Amikacin
should be an effective treatment, and treatment was begun
immediately. Later, all seals were treated with Amikacin due to

their generally poor physical condition and the potential for
stress-induced pneumonia.

From the end of May to the present, the general trend in
individual blood counts, chemistry profiles (Appendix 4), and
weights (indexed by monitoring girth) has been progression toward
normal values. The single exception has been an apparent anemia
in YZ67; she was treated with heptuna and zantac, and further
blood tests are pending. Her other blood values are within
normal limits and she appears to be gaining weight steadily.

Also, in spite of repeated treatments for Salmonella and
gastrointestinal parasites, all five seals continue to harbor

these endemic ailments. Neither condition appears to be causing
any problems.

Disease Concerns
Leptospirosis

One of the 19 seals sampled at FFS in April showed a 1:200 titer
to Leptospira (Appendix 3). Several of the juvenile seals
collected at FFS in May for rehabilitation and reintroduction had
low titers to Leptospira in assays performed by CVD and Cornell
University (Appendix 4,6). The latter group of tests included
the two juvenile male seals that died about one week after
transport to Honolulu. While these two seals had low titers to
Leptospira, no clinical, necropsy, or histopathology evidence of
Leptospira infection was apparent in either seal.

Concern over the initial (albeit) low titers led to further
testing, which was done at the Diagnostic Laboratory at Cornell
University. All of the serum samples that had tested positive
for Leptospira at CVD and the most recent negative samples were
sent to Cornell. These samples included those from the two males
that died in May. In addition, two samples were sent from
animals that were found dead at FFS, and twenty samples were sent
from adult males at Laysan Island (collected as part of another
study). The Cornell laboratory found only one low titer in this
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group of samples. Testing of subsequent samples by Cornell have
shown a pattern of negative or 1:100 positive titers (the weakest

indicator of experience with the serotype) to several Leptospira
serotypes (Appendix 6).

Much discussion has evolved over the significance of these
findings. The discussion has focused on three main issues.
First, how should differing results from different tests of the
same blood sample be interpreted. Second, how accurate are the
tests; i.e., what are the rates of false positives and false
negatives. And third, these tests are based on agglutination of
Leptospira. At what level of apparent agglutination should a
test be considered a true indicator of disease.

All three laboratories performed the Leptospira antibody assay by
the same general procedure, a live culture microagglutination
test. So, why the variation in results? According to Cornell
University laboratory staff and Dr. Smith (OSU), the assay with
the live organism is extremely "temperamental," requiring daily
careful standardization of the antigen suspension for an accurate
test - the implication here is that not all labs give the test
sufficient attention in this regard. No common standards are

used by all labs running the test to control for inter-lab
differences.

The antigen used in these tests can easily auto-agglutinate (in
the absence of specific antibody), giving false positive results.
The generally accepted error in this (and other serial dilution
antibody assays) is one dilution on either side of the "true"
value. In other words, a serum specimen that is negative may
occasionally test positive at the 1:100 dilution, or a known
1:100 serum may test positive at 1:200 or negative.

What is the significance of these low titers in regard to
evidence of Leptospira infection? The Cornell University
laboratory staff response to this question was that without
supporting clinical data or pathological evidence, titers at this
level could not be construed as evidence of infection. Another
consideration here is that these tests also detect antibody which
may be cross reacting from other organisms such as saprophytic
Leptospira which may stimulate a titer in an animal, but are
incapable of producing disease. In actual pinniped disease
conditions, measured titers are higher than observed in the monk
seals. Dr. Leslie Dierauf, who worked at the California Marine
Mammal Center during a number of Leptospira epidemics in
California sea lions, did not see an animal with Leptospira that
didn't have a titer above at least 1:640. Dr. Al Smith,
investigating the 1970 Leptospira epidemic in sea lions along the
California coast, measured serum titers in 9 diseased animals.
Eight of the seals showed 1:10,000 - 1:100,000 titers to the

infecting Leptospira serotype, and one seal had a 1:1000 titer.
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In view of the absence of other evidence of Leptospira infection,
and the above findings, the low antibody titers measured in monk
seals appear to be of no significance.

Endemic diseases in the wild

Since the investigation of the monk seal die-off at Laysan Island
in 1978, which included sampling seals at other islands,
Salmonella and gastrointestinal roundworms and tapeworms have
been known to be endemic in the monk seal population. Over the
years, both Salmonella and parasites have been difficult to clear
from captive animals. Currently, the guidelines defined by the
Captive Monk Seal Review Committee for releasing rehabilitated
monk seals call for these endemic conditions to be successfully
treated. Consequently, some animals destined for release have
been held in captivity longer than anticipated, and some
retreated many times in the attempt to clear these conditions.
The additional maintenance time has led to more stress
(rehandlings and retreatments) and increased program costs. In
the case of seals being held for reintroduction (i.e., the five
females currently at the Marine Corps Air Station), extending
captive holding time can only increase the chance of the seals
acquiring some non-endemic disease. Also, added maintenance is
very costly due to the added time and expense required for
repeatedly rearranging transport logistics.

A Navy sponsored workshop entitled "Exploring the Reintroduction
of Captive Marine Mammals" was held in Albuquerque, New Mexico,
in June of this year. It was attended by individuals with varied
experience with both captive and wild marine mammals. The goal
was to develop a plan which would provide the best opportunity
for survival of animals released back into the wild. A document
summarizing the recommendations of this workshop will be
prepared. One working group considered the disease and genetic
problems related to reintroduction (Sam Ridgway and Bill
Gilmartin were among the participants). A few items of immediate
concern to the monk seal rehabilitation/reintroduction program
were discussed in this group; the results of these discussions
suggest certain of the current guidelines for releasing monk
seals should be reconsidered.

The issue of releasing marine mammals with conditions which may
be endemic in the wild population was addressed. All
participants agreed and recommended that animals should not be
treated for conditions that they will probably reacquire when
released into the wild population. The general belief was that
released animals will most certainly reacquire such endemic
maladies and releasing a "sterile" animal may in fact reduce its
chance of survival. Perhaps worse, unless the treatments given
are highly successful, the target organisms may develop drug
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resistance which could then spread in the wild marine mammal
population.

These findings suggest the Captive Monk Seal Review Committee
should reconsider its requirement for treatment of
gastrointestinal Salmonella and parasites prior to release.

Conclusions and recommendations

The FFS monk seal population continues to decline at a
catastrophic rate. The decline appears to be due to an
environmentally-related reduction in available food resources.
No diseases have been identified in the population other than
those known to be endemic or opportunistic (bacterial infections
such as Pseudomonas pneumonias). The observed low resighting
rate of immature seals and frequency of emaciated seals on the
beaches at FFS deserves immediate attention.

The Midway Islands monk seal population is highly depleted. The
decline of this population was probably due to human disturbance,
but the disturbance has been significantly reduced in recent
years. Furthermore, continued reductions in island staffing are
expected in the near future. Food resources at Midway should be
able to support a much larger seal population. Relocation of
emaciated immature seals from FFS to Midway provides a way to
bolster the Midway population with animals that are highly likely
to be lost to the FFS population due to starvation. The success

of this relocation strategy has already been demonstrated at Kure
Atoll.

The first phase of this relocation operation was the collection
of seals for veterinary evaluation and initial rehabilitation on
Oahu. The five seals still being held on Oahu are gaining weight
and should be transported to Midway as soon as possible for final
processing and release (with the exception that YZ67 may require
further monitoring and evaluation). Although the seals carry
endemic Salmonella and gastrointestinal parasites, these
conditions should not be treated further as they do not appear to
be compromising the seals in any way.

Collections of emaciated seals should be continued at FFS, with
the goal of relocation of these seals directly to Midway as soon
as possible for rehabilitation and release. The costs and
difficulties associated with the logistics supporting the
rehabilitation effort at Midway is much preferred over FFS.
Additionally, the Midway site offers a fringe benefit of having a
weekly flight schedule to facilitate specimen transport and a
small hospital laboratory available which could be of critical
importance in monitoring the status of a sick animal. Based on
our experience with the May seal collection, it seems advisable
to begin a prophylactic antibiotic treatment regimen at the time
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of collection and this should be defined prior to future
collections.

Close monitoring of both FFS and Midway populations should be
continued to evaluate survivorship of the released rehabilitated
seals at Midway and to identify emaciated seals at FFS which may
be candidates for relocation.
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Blood counts, clinical chemistry, canine distemper
serology, and size classifications of 19 immature
seals

Summary of parasite ova identified in fecal
specimens from 19 monk seals

Summary of viral and Leptospira serology conducted
by Oregon State University on specimens from
19 monk seals

Blood counts, clinical chemistry, Leptospira
serology, Salmonella cultures, fecal parasite,
Salmonella and parasite treatment schedules,
calicivirus serology, canine distemper serology,
and heartworm test results from Hawaiian monk
seals collected

Necropsy reports from two monk seals

Leptospira serology conducted by Cornell University

Diagnostic Laboratory on monk seals
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Appendix A2.--Summary of parasite ova identified in fecal
specimens from 19 monk seals examined at
French Frigate Shoals in April 1992.

Ocean Studies Institute

C'alifornia State University
1250 Beliflower Boulevard
l.ong Beach. ( aiifornia Y0840
{213) Y88.5343

May 28, 1992

William Gilmartin

Natiocnal Marine Fisheries Service
Southwest Fisheries Center
Honolulu Laboratory

2570 Dole Streec

donciulu, Hawaii 96822-2396

Dear Bill,

Under separate cover I am sending you prepared slides

of the following samples. I have indicated the following parasites
by number:

Contracaecum (probably C. turgidum)
Cestode (Dipnyllobothrium sp. (it's nearly
impossible to tell the species apart by

eggs)
Anisakis sp.

1
2

3

The i1nfections were ranked:

1 = very heavy
2 = heavy
3 = medium
4 = light
YZ 18 - 1-*65%, 2-20%, 3-15% -3

YV 67 - 0 No eggs found. Sample consisted of one large chunk.
I broke it up and made a suspension but still no
eggs seen in sampie.

¥Z 11 - 1-95, 2-5 -4
Yz 17 1-90, 2-5, 3-5 -3
¥Z 65 1-60, 2-35, 3-5 -3

* percentages are approximate
(see next page)

California State Universities
Los Angeies Northridge Pomona
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G 74 .-¢5, 2-30, -5 -3
2 29 .=83, 2-30, 3-5 -3
YG £9 .=33, 2-30, Z:-35 -3
Y2 23 -=33, 2z-20, =15 -1
YZ 44 .=-30, 2-35, 2-35 -2
G 02 =70, z-10, :-20 -3
tZ 47 i-few, 2-few, 2-few -4
12 S3 =70, 2=-20, 3-10 -3
¥Z 45 L=-35, 2+3-5 -3/4
YZ 60 1L=-55, 2+3-5 -3/4
Yz 21 1-860, 2-5, 2-=35 -3
¥YZ <3 1-70, 2-15, 23-=15 -2
¥YZ 72 1-95, 2-3, 3=-2 -3
YZ ls ‘.-971 2‘11 3-2 -4
I telaé

<“ould know what I am calling what.
but really i1nsignificant. Also,

egg-looking structures that are probably pollen.
similar things in sea lions.

lLet me know if you have any questions.

Best regards,

Murram ey,

B8ob Morris I would send some photograpns so he

I saw a few trematode eggs
I saw a few large

I have seen

Ph.D.
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Appendix A4

Blood counts, clinical chemistry, Leptospira serology, Salmonella
cultures, fecal parasite, Salmonella and parasite treatment
schedules, calicivirus serology, canine distemper serology,
and heartworm test results from Hawaiian monk seals collected
at French Frigate Shoals in May and proposed for relocation
to Midway Islands

Most of the information in this appendix is summarized in the
text of the report, however a brief account of the patterns
observed in some individuals will be presented here.

Of the five females proposed for final processing for transport
to Midway and release one (YU58) is a three year old, the other
four (YZ--) are yearlings. All five seals are eating well and
have gained weight. Behaviorally, they are all alert and, with
the exception of YZ67, do not appear to have any problems
suggesting that they would not be good candidates for release.
Y267 appears to have some degree of visual impairment in her left
eye which must be further evaluated in the prerelease enclosure.
She must demonstrate the ability to catch prey in quantity
comparable to the other yearlings. Failing this, she will have
to be returned to permanent captivity.

Three seals, YZ54, Y260, and YZ65, have shown good blood cell
pictures since their capture, with the exception of a short term
infection, successfully resolved, in YZ60. She evidenced
increased band neutrophils on 5/22, then an increased white cell
count on 5/30. YZ60 was treated with antibiotics after the 5/22
finding and the count returned to within normal range by the 6/5
sampling. In her more recent blood samples, YZ54 has increased
eosinophils. This cell is one of the enigmas of marine mammal
medicine compared to terrestrial mammals. High counts, or for
some species, any count at all, are taken to indicate parasite
infection. Marine mammals, however, in captivity for many years
without parasites, maintain eosinophil counts. Y254 has
gastrointestinal parasites and an expected elevated eosinophil
count which has recently increased. The significance of this
change is unknown, but probably of no consequence relative to her
probability of survival in the wild.

A general trend down in red blood cell counts, as seen in each of
these three seals, is usually observed in any marine mammal
coming into captivity. This change appears to be a normal
adjustment to the reduced physical demands related to feeding on
the captive animal. Nothing unusual appears in the chemistry

profiles of these seals that may be indicative of health
problems.
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Seal YU58 has maintained a good white blood cell and serum
chemistry picture throughout her captive history. Her red cell
count data have also been normal, with the exception of the last
sampling (7/1) in which the cell count, hemoglobin, and
hematocrit are all substantially reduced. With other red cell
indicators normal, the changes stated above may have been due to
a sampling problem, such as a clot in the collecting tube. She
will be resampled to check the red cell values again.

The only apparent persistent problem which has not been resolved
to date is the declining red blood counts of YZ67. While some
drop in these values were expected, her counts continue to
decline and are now below the values usually experienced in
captive monk seals. She is currently receiving treatments to
bolster her blood counts. This condition warrants continued
monitoring and treatment as determined appropriate. At the first
examination and sampling of the seal after arrival on Oahu, an
upper respiratory infection was apparent and antibiotic treatment
was initiated. When culture results were received from the
laboratory and a Pseudomonas was determined to be the cause, the
antibiotic therapy was altered accordingly. The condition was
finally resolved, as evidenced in her white cell counts after
5/22. Since then, she has steadily improved in all regards, with
the exceptions of the red cell counts and eyesight, both
mentioned above.
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1.p. no. YU -5X

NAME :

HEMATOLOGY AND SERUM CHEMISTRY
LABORATORY ANALYSIS RESULTS

D
Normal Date s/l ¢ !l%h [k A2
Test Mean Range Site .
WBC 8.8  (¢5.7-11.2) (71 1§23 L ls.0
SEG 49 (33-69) e oY | 7) (86S
BAND 1 (0-6) 2 |
LYMPH 41 (19-52) g 115 11K
MONO- G (2-13) | | LERITS
EOSIN 2 (0-7) 12~ 11s 19 o
BASO 0 (0-1) \ \
RBC 3.6 (3.1-4.3)  |2.40{3% B34 12,25
HGB 18.5 (14.5-21.8) N\X 41195 [W&A N2
HCT S4.7 (44 .2-61.3) 493 [dk o | 82,2 S0 Y
MCV 150.7 (137.3-167) g 142 I (&S
MCH 50.9  (67.1-54.4) |44\ [93& 1454 (92,3
MCHC 33.7  (32.6-35.5) 1377132/ 126\ |3%,\
Platlets 415 (323-527) R0£a | AVKR | 04R | AQea
SGPT 58.5 (13-148) L1 Ro |74 47
SGOT 79.5 (9-163) L\ le3 149 4
ALK. PHOS. 186.2 (75-521) Lo 1% 171 1%3
T. BILI, 0.3 (0.2-0.5) 0% 10 0.3 18,3
D. BILI 0.07 (0-0.1) oc loe 1ol o
T. PROTEIN 7.0 (5.8-8.1) Yo |4 2 12 |72 !
ALBUMIN 3.4 (2.4-3.4) 42 1z 2126 1209 ' '
GLOBULIY 3.6 (3.06.5) S Ol 144 ‘ ‘
A/G RATIO e 1080 104 10 | | i
BUN 23.6 (9-34) £ Il 1235 1y | ' '
CREAT. 1.0 (0.5-1.7) Olg 1O 10.S 15,7 | !
INORG. PHOS. 7.1 (6.3-9.3) 169 1854 |52 197
CALCIUM 11.0 (9.4-12.1) Lo 1€ 7 la & 4y
Glucose 112.1 (88-133) o= 113C 19 120
NA+ 155 (150-164) g 1164 1\ec 9T
K+ 5.5 (4.7-6.3) Wk l4e (%L 154
CL- 106.8 (103-118) lob [ 1o | 1l [\A3
TRIG 55.4 (28-91)
LDH 832 (642-1,544) '
GGTP 7.9 (2-13)
CHOL. 317.3 (187-568) {No 128 H<9 1103
URIC ACID 1.5 (0.8-2.3) )
C 2 WK T ALR NADT 261
B\ Ay Uo 2 | A~
< DD Fcwn N g5
ks 1D AN | -
) > »]
SEAL WEIGHT ) t
FA oo Lo




Appendix A4.--Continued.

35

I.D. No. T Z-= WS
NAME:

HEMATOLOGY AND SERUM CHEMISTRY
LABORATORY ANALYSIS RESULTS

\ el
W
Normal Date |l ytia] fe \e 5{igle ék_,_(q ﬁb‘(‘{l,_
Test Mean Range Site
WBC 8.8  (5.7-11.2) Ko 17,7 1.4 BT 55X
SEG 49 (33-69) Ul 1 16 17= 163
BAND 1 (0-6) o) =~
LYMPH 41 (19-52) Q2 12 124 119 [\¢
MONG- 6 (2-13) S 4 19 & 115
EOSIN 2 (0-7) > < A S 7
BASO 0 (0-1) {
RBC 3.6 (3.1-4.3) ol 1224 13491726 17.0b
HGB 18.5  (14.5-21.8) a4 @M 179 S 1S
HCT 56.7  (64.2-61.3) |£4.2 1549 |[€nc 147 |4S.0o
MCV 150.7 (137.3-167) 149 vy HY 114K
MCH 50.9 (67.1-54.4) K3 O181.2 181,2 16¢S (S
MCHC 33.7 _(32.6-35.5) 138.512£9 |1256.< 125,% {444
Platlets 415 (323.527) NOH | AD4o 40 | AR
SGPT 58.5 (13-148) S L2 We 1S, g
SGOT 79.5 (9-163) L\ 164 13 ¢ 149
ALK. PHOS. 186.2 (75-521) 202 NS Hyo (182 1K|S
T. BILI. 0.3 (0.2-0.5) @102 108 Int 1o i
D. BILI 0.07 (0-0.1) 10C 1o\ 1o I oo |
T. PROTEIY 7.0 (5.8-8.1) |7 Hx 1 7.8 12¢ 170 16, | '
ALBUMIN 1.4 (2.4-3.4) A 123 124 12,9 (3.9 | ' !
GLOBULIN 3.6 (3.0-4.5) Wr 4 tun ey 2 ! !
A/G RATIO 6.4 I~ =S | ' '
BUN 23.6 (9-34) uh (2. Ry 123 AS | | [
CREAT. 1.0 (0.5-1.7) b 1O0T 1m0 T i,7 | | !
INORG. PHOS. 7.1 (4.3-9.3) e I TS 1S < (im ! ! ‘
CALCIUM 11.0 (9.4-12.1) 169 (10X {94 19 7 14.5 | '
Glucose 112.1 (88-133) Ll a7 =2 1t 1137 |
NA+ 155 (150-164) 163 NS NS (<=2 [\44 1|
K+ 5.5 (4.7-6.3) die (4N Thio [adg [WiN]
CL- 106.8 (103-118) 1ot (V12 Tne Tau Jli | '
TRIG 55.4 (28-91) ) | l
LDH 832 (442-1,564) l ‘
GGTP 7.9 (2-13) :
CHOL. 317.3 (187-568) 230 (1> \88 N6 1%
URIC ACID 1.5 (0.8-2.3) < |
C VK B 1RO (733 [1diL (Y X
D \cAtA 277 12\ FX
CAL YA Vi [T Yoo
LA PTo 0L P 11y
U [
SEAL WEIGHT <
1“he Al B, n re} w5
o~ el
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I.D. No. Y2 — 0O
NAME:

HEMATOLOGY AND SERUM CHEMISTRY
LABORATORY ANALYSIS RESULTS

(o
~& 4

Test Mean Range Site ’

WBC 8.8 (5.7-11.2) g 7.4 172 |62 1d.3 "53 £
SEG 49 (33-69) J2 167 123 luy s ek LS
BAND 1 (0-6) \ | ) |
LYMPH 41 (19-52) \9 21 ly\q 122149 13 2\
MONO- 6 (2-13) S 2 i 1% [to 2
EOSIN 2 (0-7) 2 i | % P 1\
BASO 0 (0-1) C {

RBC 3.6 (3.1-4.3) 442 1284122713 451341, |2 ol <o

HGB 18.5 (14.5-21.8) 1AL\ [\4,S 19.5%¢ KA |G ol lHa 1€

HCT 6.7  (46.2-61.3) [543 91225 Mo 1219 wou 1 tg KWk

. MCV 150.7 (137.3-167) LdCe 112q f1d) g [Vdd [ 1¥% 1 %y

MCH 50.9  (47.1-54 4) U SO RIX | S oo (Sl 1€/ &

MCHC 33.7 _ (32.6-35.5) 290, 1365 1374 128" 138 2 1347 1267

Platlects 415 (323-527) ARvg |IADWR IAGER [3ue | WDYal Arbic

SGPT 58,5 (13-148) 2y |72 ke |\ luw

SGOT 79.5 (9-163) Qo W |a2u \ Pl Il ]

ALK. PHOS. 186.2 (75-521) 197 1122 1182 a3s% { \

T. BILI. 0.3 (0.2-0.5) o0\ 1O los Ol \

D. BILI 0.07 (0-0.1) 00 loe oo | oD

T. PROTEIN 7.0 (5.8-8.1) 2 17 72t S 9 1 ) [y

ALBUMIN 3.4 (2.4-3.6) DA 1235 12,2 1 &7 TR ) \

GLOBULIN 3.6 (3.0-4.5) Yoo fU N 1A T, I v

A/G RATIO O Josx T X 1ok 1 | |

BUN 23.6 (9-34) K7 e R 1. ISR *

CREAT. 1.0 (0.5-1.7) V=17 10.S L OK | l

INORG. PHOS. 7.1 (4.3-9.3) L 0 L BOo QY Tbe |

CALCIUM 11.0 (9.4-12.1) WA o (g 1< 194 | '

Glucose 112.1 (88-133) a9 _lies [tos 27 |

NA+ 155 (150-164) 197 (1L N1se, \ 152,

K+ 5.5 (4.7-6.3) 4 7 40 5.0

CL- 106.8 (103-118) 102 1S |t Voo |

TRIG 55 .4 (28-91) |

LDH 832 (442-1.544)

GGTP 7.9 (2-13) :

CHOL. 317.3 (187-568) QL 113 [15¢ TN

URIC ACID 1.5 (0.8-2.3)

C 1L SIS EYIE W) PG
V) (A \A 1323 1T858 PR
et o
S Ao sl NI R
L =T o reoloct , rashy
N Do

SEAL WEIGHT T ouA

£vi-Catel g?’::j;/«s St
o Tt °
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I.D. No.T,z-"'é L'F

NAME :

HEMATOLOGY AND SERUM CHEMISTRY
LABORATORY ANALYSIS RESULTS

Normal Date 5’\3{{1- 4! Ké\'ﬁ?'”{q b‘.ﬁ/ao(q
Test Mean Range Site .
WBC 8.8 (¢5.7-11.2) |77 1,519 13,7
SEG 49 (33-69) ol 7& | olp 1uz2
BAND 1 (0-6) S \ s
LYMPH 41 (19-52) T [ CIRES)
MONO- 6 (2-13) {9 c 13
EOSIN 2 (0-7) 1 V2 1 i 133
BASO 0 (0-1) t
RBC 3.6 (3.1-4.3) 223712 k122 [3.c5
HGB 18.5  (14.5-21.8) 0.5 L idd | lon S
HCT 4.7 _(44.2-61.3) (4SO |ulp lus,s 423
MCV 150.7  (137.3-167) A4 124 {129 (4
MCH 50.9  (47.1-54.4) Y& 4 4o ua
MCHC 33.7  (32.6-35.5) 2H35q 1343 12<.0
Platlets 415 (323-527) ADUS | AIER | ey
YO Liuntin Qe \
SCPT $8.5 (13-148) s 140 do lze
SGOT 79.5 (9-163) LA 12A 13 | RO
ALK. PHOS. 186.2 (75-521) W A (V4 [jes
T. BRILI. 0.3 (0.2-0.5) O =1 QN 100 10
D. BILI 0.07 (0-0.1) VO 100 100 10O |
T. PROTEIN 7.0 (5.8-8.1) WA TN 17,8 [rs | | ‘
ALBUMIN S (2.6-3.6) A0 135 1S [ % | ‘ ! ‘
GLOBULIY 3.6 (3.0-4.5) H - lhw 14,0 189 | l l
A/G RATIO D01 0.6 10,4 [0 ‘ ! !
BUN 23.6 (9-34) Y ES P | !
CREAT. 1.0 (0.5-1.7) S e sio 1 1007 ] i ! )
INORG. PHOS. 7.1 (4.3-9.3) T Q X (.Ol&da | Loy ' '
CALCIUM 11.0 (9.4-12.1) 1 q«&lad oA,y | Tye l I
Glucose 112.1 (88-133) ARGy YRR
NA+ 155 (150-164) 162 {184 11951192
K+ 5.5 (4.7-6.3) W [ Uof v G150 I
CL- 106.8 (103-118) N 1TWS TW\K T1T4
TRIG 55 .4 (28-91)
LDH 832 (L42-1,544)
GGTP 7.9 (2-13)
CHOL., 317.3 (187-568) W T TERRTVRT
URIC ACID 1.5 (0.8-2.3)
A N Lt WA |13 &
¢ aflh A6 A5 190 | 2\
e C ot B
SR et AL (oY
R, LR N2
@) @)
S WEIGHT Us SovAL <P T
oo Yohd véat Fed
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I.D. No.\ri*&"‘[

NAME:

HEMATOLOGY AND SERUM CHEMIéTRY
LABORATORY ANALYSIS RESULTS

FE Sms
Normal Date ~(Iwm.s(umél\m~5@k5m AP
Test Mean Range Site
WBC 8.8 (¢5.7-11.2) 17,4 K\ NS K 17 o K\
SEG 49 (33-69) 4 (2 1as 159% (Y |~
BAND 1 (0-6) © \
LYMPH 41 (19-52) 4z e <+ (N 1K 132
MONO 6 (2-13) 2 ] g 2 113 3
EOSIN 2 (0-7) \© i \ 2 L2 2
RASO 0 (0-1) { P -
RBC 3.6 (3.1-6.3) 129 12.6) 12,2%13,23]|343 |g 90
HGB 18.5 (14.5-21.8) ey U117 He® 17.2 149
HCT 54.7  (44.2-61.3) '-&fb Sl | dX I H K [HL S Tl &
. Mcv 150.7 (137.3-167) 46 142 (e LS ] g e
MCH 50.9 (47.1-54.4) 205 ISIB 1902 192,61.984 sly
MCHC 33,7 (32.6-35.5) J46 126,53 | 2< bY 135+ 7¢f1
Placlets 415 (323-527) WNa | AR | AR |ADLR XN
SGPT 58.5 (13-148) XY M 1SS Lo o
SGOT 79.5 (9-163) Ag 8% 187 |7& 1%’] \
ALK. PHOS. 186.2 (75-521) o B3 185 1858 jo© ]
T. BILI. 0.3 (0.2-0.5) ol o2 1o 106 8.2 '
D. BILI 0.0 (0-0.1) o 1o ol lmeoidneS 1 | '
T. PROTEL 7.0 (5.8-8.1) 70 1T\ 17,1 1 92.91€,.5 17 | ‘
ALBUMIN EA (2.4-3.6) Ao I3 &K 17 <E Ao 125 1 |
GLOBULIYN 1.6 (3.0-4.5) U9 e S 1YL 1£,4 g b 0 ] |
A/G RATIO { 0L g o7 1 |
BUN 23.% (9-34) fuy  N& i3\ Qe 1”2 ' I
CREAT. 1.0 (0.5-1.7) Lo 1o 10<L I Do 1 [ |
INORG. PHOS. 7.1 (4.3-9.3) b2 ot et Ty 2 16, | | i l
CALCIUM 11.0 (9.4.12.1) W48 192109 LAssi | | |
Glucose 112.1 (88-133) ac e 141 1ex W21 l
NA+ 155 (150-164) \S3=1165 11€2 11862 IS4 !
K+ 5.5 (4.7-6.3) 43 14t w14 1877 '
CL- 106.8 (103-118) le7 1105 | i Tl ez
TRIG 55 .4 (28-91) |
LDH 832 (L432-1,564) | |
GGTP 7.9 (2-13) : !
CHOL. 317.3 __ (187-568) ANV 5C 1129 118 ¥ ‘
URIC ACID 1.5 (0.8-2.3) )
R i< 13351 S 1Ay T158 Teqy
1 | ottt > 12N L\J: 32
D OV ALY Oe<
(10T FQL A
uee
Eoaidol i ~ve Gl
SEAL WEIGHT : %,.— v
\‘W—CA&;L— r% t—— [




39

Appendix A5.--Necropsy reports from two monk seals which were

collected at French Frigate Shoals in May 1992 and
died after arrival at Oahu.

C

'FORNIA VETERINARY

(800) 444-4210 (316) 372-4200
DIAGNOSTICS. INC.

P.0. Box V
3911 West Capitol Avenue
West Sacramento, CA 95691
) MLUAM L SPANGLER OVM. PO

ACCESS10n: P215495-5 Client: Nat. Marine ANATOMICAL PATHOLOGY)

Jate: May 22. 1992 Name: YZ18

AQGEA CULBEATSON DV, PO
'ANATOMICAL PATHOLOGY)

doctor: Morris Species:  Hawaiian Monk Sed ot gt

ROBERT M OWFOAT OVIe

'CUNICAL PATHOLOGYY

Clinic: U.S. Oept. Of Commerce Sex: Male THELMA LEE GACSS Ovae
NOAA, NMFS, Honolulu Lab. Age: 1 yr. ANATOMCAL PATMOLOGY)

2570 Dole St. SONJIA M. SHELLY OV

Honolulu, HI 96822-2396 cumcaL pamaLean

NOEL O DYSDAL OVM PO
ANATOMICAL PATHOLOGY)

NANCY WINJUM OV, M8
(CLINICAL PATHOLOGYY

CLINICAL HISTORY: Nane given.

NECROPSY RESULTS: The intestinal lining appearea to be inflamed. The liver

was mottled and yeilow. Superficial stomach uicers were
noted. There was pulmonary edema. The pancreas dppeared to be hemorrnagic.
HISTOLOGY: Submitted are multiple sections of tissue.

Heart: No lesion recognized.

Liver: Hepatocytes are variably swollen and vacuolated.
A variable amount of hemosiderin is seen in Kupffer cells,

Kidnev: No lesion recognized.

Stomach: An area of focal mucosal necrosis is present.
Hithin this focus are fragments of what may be parasitic structures,
althougn the morpnotogy is not well-defined. Bacteria are also noted. A
variable inflammatory lesion is seen that includes giant cells, neutrophils,

macrophages and ptasma cells.

Small intestine: No lesion recognized.

Spleen: Diffuse congestion is present.

Pancreas: There is moderate congestion.

Luna: Diffuse severe congestion and alvealar collapse

are noted.

Lymoh node: No lesion recognized.

CONTINUED
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C

LIFORNIA VETERINARY /800) 444-4210  (916) 372-4200
DIAGNOSTICS. INC. PO, Box v
3911 West Capitot Avenue
West Sacramento, CA 95691
NILUAM L SPANGLER OVM. PhO
221549%5-5 Page Two ANATOMICAL PATHOLOGY)
ity
ANA A 143
OIAGNOSIS: l. DIFFUSE MODERATE YACUGLAR HEPATOPATHY SOBEAT £ SCHASOT OVM. Ph0
2. DIFFUSE NILD HEMOSIDERQSIS - LIVER — pamvoxoan
3. DIFFUSE SEVERE PULNONARY CONGESTION ﬁﬁaupﬂﬂ:qﬁr
AND ALVEQLAR COLLAPSE "WELMA LEE GROSS Ovas
4. MULTIFOCAL TO DIFFUSE MODERATE GASTRITIS ANATOMICAL PATHOLOGY)
SONJA M SHELLY DV
COMMENT: The exact cause of the gastric lesion is ‘CUMCAL PATHOLOGW)
not determined. There doces appear to be "OEL 0 OVBOAL Gvie o
1 bacterial infection, however, whether this primary or AroMcaL PamoLoan
seconaary to a parasitic proplem is difficult to determine. AL PaTeooa TS
Some fragments of material present are suggestive of the

cossibility of parasites. but certainly are not cenfirmatory.
The acute puimonary collapse couid be the cause of death;
however, the pathogenesis is not determined. No evidence of
infection was seen in the lungs and the lesion may represent
cardigvascular collapse or some type of inhaled irritant.

» J S
ROBERT E.. 10 N\ FPhD
Diplemate, American Colle

of Veterinary Pathologists
RES:cem
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Appendix A5.--Continued.

C

LIFORNIA VETERINARY (800} 444-4210  (916) 372.4200
DIAGNOSTICS. INC. F.0. Box v
3911 Wast Canitot Avenue
West Sacramento, CA 95691
WILLIAM L SPANGLER OV PO
P215494-6 Page Two IANATOMICAL PATHOLOGY!
FOGER CULAERTSON OV, PRD
AAAI‘OII!'JA.PAM““
COMMENT: The gastric lesion noted is similar to ARATOCA AT . Pv
that seen in a previous Monk Seal: however, AORERT U DusCAT OVia
N this case. well definea nematodes are present. Thefpresence \CUMICAL PATHOLOGY)
of these nematoaes has caused a consideranle amount © THELMA LEE GROSS OVMs
inflammation ana certainly severe parasitism may have iead to IANATOMICAL PATHOLOGY)
‘naniticn. The puimonary lesion appears to be acute and may sonaa u ::tuvw:
be assoctatea with inhalation: however, the exact cause is UMCAL PamaLoa

NOEL O OYEOAL OV Pna
70t determineg.

ANATOMICAL PATHOLOGTY

NANCY WINIUM OV, M0
(CUNICAL PATHOLOGY
-,

ROBERT t. SGHMIOV, OVM, Ph0
Oiplomate, Amertcans College
of Veterinary Pathologists

RES:cem
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Appendix A5.--Continued.
IFORNIA i VETERINARY (800) 444-4210 /916) 372-4200
DIAGNOSTICS. INC.
P.O. Box V
3911 West Capitot Avenue
West Sacramento, CA 95691
, WILUAM L SPANGLEA OVM. PO
Accession: P215494-6 Client: Nat. Marine /ANATOMICAL PATHOLOGY)
Jate: May 22, 1992 Name: YG63 FOGEA CULBERTSON OVM, PO
ANATOMICAL PATHOLOGY)
Doctor: Morris Species: Hawaiian Monk Se;ﬁ:gg;;r:sg::;ro
AOBERT M OUFORT OV
(CUMNICAL PATHOLOGYN
Clinite: U.S. Dept. Of Commerce Sex: Male THELMA LEE GROSS OVM
NOAA, NMFS, Honolulu Lab. Age: 2 yrs. {AMATOMICAL PATHMOLOGY!

2570 Dole St.
Honolulu, HI 96822-2396

SONJA M. SHELLY OVM
ICUNICAL PATHOLOGY

NOEL O. OYSDAL OVM. PWO

CLINICAL HISTORY: Emaciated seal. No significant lesion

41STOLOGY:

alveolar collapse.

aiveoli.

mucosa and the iumen.
inflammation associate

OIAGNOSIS:

noteg grossly.

ANATOMICAL PATHOLOGW

NANCY WINJUM OVM. M8
CUNICAL PATHOLOGY)

Submitted are multiple sections of tissue.

Luna: There is diffuse pulmonary congestion anq
Large macrophages with foamy cytoplasm are seen in

Lymph node: The node appears to be moderately reactive.

Liver: No lestion

Heart: No lesion

Brain: No lesion

Kidnev: No lesion

—————

recognized.
recognized.
recognized.

recognized.

Pancreas: No lesion recognized.

Stomach:

Numerous nematodes are present within *the
There is a consideraple amount of necrosis and
g with the lesion and throughout the section.

Adrenal aland: No lesion recognized.

Spleen: No lesion recognized.

1. MNODERATE TO SEVERE FOCAL TO DIFFUSE CHRONIC ACTIVE

GASTRITIS

2. DIFFUSE SEVERE PULMONARY CONGESTION AND ALVEOLAR
SE

COLLAP:

3. MULTIFOCAL ALVEOLAR HISTIOCYTOSIS - LUNG

CONTINUVED
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i - ira serolo conducted by Cornell University
Appendix AS. gigggggtlc Laboraggry on monk seals from French Frigate

Shoals, Laysan Island 1992, and the 5 seals currently
rehabilitation.

. . in
Diagnostic Lab
Bacteriology Report

Accession numoer: (95-‘8 2—1‘
Owner:(\NATicnaL MaRine. Fangy Segv

" agnosuc Lasoratary - fiaw vork State Cailage of Velennary Meaicine / PO, Box 786 / ithaca. N.Y, 14851.0786 / (607) 253-3333

Leptospira Serology (MAT)

.~~no.‘ucENnr=|CAnowL -EPTOSPIRA SEROTVPES
SPECIES IPOM|HAR iCT/Cl GRI |CAN | BAL | woL] AUT BAT | TAR| AuS | PYR{ BRA| SEJ LicTa JAV |SZW

v Yu 38 T-T=T-T=1=| &g o| sfaz. | | | |

- i TR . Y
2l Yous Il -=|=l| e - 37
IR o [ [y > = WYag | | |
—— -~ \
dTerm 1| _[-T= J deal jgbal | ]
S
Sl7ese | —l—=|- |- | ln ||
S| T s |- —] - = 0 |
1T 50 ‘-— — ——f —f— o
81.
TF9 |- =] =] == 0
9| .—
t N oo I—— —_——— | — le
w322 |__ —_ =] _] "
NQTE: All samotes screenea ata finai diidion of 1/1 Q0: thereiore "= « negaive at 1/100 uniess othawise ndicated,
POM L. pomona WOL L wodfi BRA L. bratsiava
HAR (. hargpo AUT L autumnans SEJS L. sevoe
iICT.C L. «cteronaemorrnagiae / cosennagen: BAT L. bataviae ICTA (. «Cteronaemormagiae ¢
GRI L. gnppotvonosa TAR L. tarassowt imutis, hyos) ‘cleronaemorrmagiae
CAN L. cameota AUS L. austrans JAV L javanca
8 L. ballum PYR L pyrogenes SZW L szwanzak
[Sampe =12
Please forward a second serum sample in 2-3 weeks. Refertc the acove accession number.

(3 Atterof 1/1600 or above tor any one serotype s suggestive of recent infection with that serotype in the ahsence of
recent vaccination for ieptospiross.

(3 A signricant increase / decrease in titer has been noted for {_. on sample #
ingicauve ot recent intection in the al

e,
bsence ot recent vaccination tor leplospiros:s.

] ‘tis uniikely that these resuits are significant.

(T3 These resutts suggest recent vaccination tor leptospirosis.

{J These resuits suggest exposure to L. at some ume in the past.

] The aoove serum sample(s) was s were testea by MICrosCcapIc aggiutination for the serotypes incicated ang toung
10 be negative at: .

[T Sampte(s) testea in parallel with previousty suomitted specimen(s). See {accession L POT Y
COMMENTS:

- ¢ lee=m
(S h

Date: {0'30 /92. 35

Authonzed by:
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Diagnostic Lab
Bucteriolegy Report

44

Accession number:

(58 221

Owner:N’*T'\oNN- DMLYV FSH&Z‘! S‘Eﬁ
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recent vaccination tor teptospirosis.
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(] These resuits suggest recent vaccination for leptospirosis.
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Please forward a second serum sampte in 2-3 weeks. Refer to the above accession number.{ SAMPL ‘7"

A titer of 1/1600 or above for any one serotype ts suggestive ot recent infection with that serotype Tthe ansence ot
recent vaccination tor teptosmrosis.

1 A signiticant increasse / decrease in titer has been noted for L. on sampte #
inaicauve of recent Intecton n the absence of racent vaccination 107 1eploSPIrosIs.

[ !tis unikely that these results are significant.
(] These resuits suggest recent vaccination for leptospirosis.
[: These resulls suggest exposure 1o L. at some tme in the past.
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APPENDIX B

MINUTES FROM THE HAWAIIAN MONK SEAL RECOVERY TEAM MEETING
4-5 JANUARY 1993, SEATTLE, WA

A meeting of the Hawaiian Monk Seal Recovery Team was held at the
National Marine Mammal Laboratory, Northwest and Alaska Fisheries
Science Center, Seattle, WA on 4-5 January 1993. In attendance
were R. Brownell, R. Delong, D. DeMaster (chair), L. Eberhardt,
W. Gilmartin, A. Johnson, and I. Stirling. P. Kawamoto and G.
Nitta where not able to attend. B. Becker, M. Craig, and T.
Ragen from the SWFSC, Honolulu Laboratory attended and
participated in the discussions. W. Perrin attended representing
the Marine Mammal Commission. The agenda for the meeting is

given in Appendix 1. Recommendations from the meeting are
summarized in Appendix 2.

Introductory comments were provided by Gilmartin. DeMaster asked
Perrin to formally thank the U.S. Marine Mammal Commission for
providing travel support for non-government Recovery Team
members. Further, DeMaster acknowledged that Becker and Craig
paid their own travel costs to attend the meeting. Finally,
DeMaster apologized to Team members for any inconveniences
related to the short notice of having to cancel the originally
scheduled Team meeting (2-3 December 1992 in Honolulu) and
reschedule the meeting to 4-5 January in Seattle.

By-Island Summary of Population Status

Ragen summarized the status of each subpopulation (hereafter

referred to as an island population). Most of the information
presented during this review was taken directly from a draft
report by Ragen, "Status of the Hawaliian monk seal in 1992." 1In

response to a previous comment by Eberhardt, Ragen presented both
the long term perspective of status (i.e., 1950s through 1992)
and the short term perspective of status (i.e., 1988 through
1992). In summary, the island populations at French Frigate
Shoals and Laysan have decreased since 1988; while the
populations at Pearl and Hermes, and Kure have increased. The
island population at Lisianski was stable since 1988. It was
noted that the estimated number of deaths due to mobbings at
Laysan Island in 1992 included three adult females (total mobbing
related deaths were projected at 10). There was no census
information for the Necker population in 1992, while 5 births
were reported at Nihoa in 1992. The population at Midway has
only recently been monitored, and therefore, trends in abundance
are unknown. The island population at Midway prior to the
introduction of 20 females was estimated to include a maximum of
20 individuals. At French Frigate Shoals, the population
lncreased at approximately 8% per year between 1956 and 1976 and
then decreased at an annual rate of 7% per year between 1985 and
1992. During the recent decline at FFS, the age group that

1
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showed the sharpest decrease in numbers was the juvenile age
group (i.e., 1-3 year old animals).

Ragen also presented a summary of the movement and diving data
from three subadult males instrumented with satellite tags at FFS
in September 1992. All of the at-sea positions were within 100km
of FFS. A majority of the at-sea positions were within 20km of
FFS and to the north of Tern Island. Concerning diving behavior,
it was noted that almost all of the 7379 recorded dives were to a
depth of less than 76m and that dives made in the evening hours
were generally shallower than dives made during the day.

Finally, Ragen summarized the diving behavior of 11 animals that
were instrumented with time-depth recorders (TDRs) at Laysan
Island in 1992. At Laysan, the maximum depth of dive was
slightly in excess of 200m. Depth of dive frequencies were
distributed bimodally with peaks at 30m and 60m.

Hawaiian Islands Marine Ecosystem Workshop

Gilmartin and Ragen summarized the proceedings of the Hawaiian
Islands Marine Ecosystem workshop held in Honolulu, HI in
December. It appears that a large-scale shift in the North
Pacific gyre (NPG) to the south had occurred in the 1970s and
1980s. This shift likely resulted in, among other things, a
decrease in surface temperatures and an increase in primary
production. Recently, the NPG seems to have shifted back to a
more northerly position, resulting in decreased productivity in
the Hawaiian Islands. Information presented on the productivity
of several upper level predators (e.g., two species of sea birds,
monk seal, and spiny lobster) was consistent with the hypothesis
that the marine productivity of at least the central Hawaiian
Archipelago had decreased since the late 1980s. It was noted
that the time series of data was simply too recent to capture the
results of the initial movement of the NPG to the south. Further,
it was noted that few data were available on relative changes in
the productivity of primary and secondary producers in the
Hawaiian Islands over the last three decades. The Recovery Team
recommended that an analysis of available oceanographic data
pertaining to or relevant to waters around the Northwest Hawaiian
Islands be completed. The Team noted that the Service has
several experts in the field of biological oceanography (e.g.,
Drs. Paul Fiedler, Mike Dahlberg, and Mike Laurs) and epcograged
the Director, SWR, to solicit input from experts both within and
outside the Service. The Team also discussed the possibility of
testing the "environmental regime" hypothesis for explaining the
recent decline in monk seals at FFS with data concerning man
seal food habits (i.e., analysis of scats, fine structure in
teeth, etc.) and changes in the abundance of monk seal prey.
Gilmartin and others noted several problems in these approaches.
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FFS Popu io and Relocati Pro to Midwa

Gilmartin summarized recent activities concerning the
rehabilitation of animals from FFS and the relocation of animals
to Midway. A report summarizing the findings was distributed.

By the end of 1992, 13 of the 21 animals relocated from FFS to
Midway were still alive. Gilmartin noted that all of the
translocated animals were screened for transmission of possible
disease vectors. Low titers for Leptospira were reported, but
this finding was considered non-threatening to the monk seal
population at Midway. Similarly, positive findings for some
species of internal parasites and Salmonella spp. wWere considered
non-threatening. Gilmartin added that the decision to by-pass
the step, whereby animals are first moved to Honolulu from FFS
prior to moving to Midway, was skipped on this October
relocation. Gilmartin suggested that improved veterinarian care
at Midway with allowance for temporary transfer of sick seals to
Honolulu for more intensive care as needed may improve the
survival of relocated animals. The Team concurred with this
Suggested scheme. Further, weaned pups were found to handle the
stress of the relocation and introduction to a new environment
considerably better than animals two years old and older. Perrin
commented that the success of this relocation program was
considerably less than the FFS-Kure Island relocation program.
Gilmartin responded that future relocations may only involve
emaciated weaned pups and that this would likely improve the rate
of survival. Delong recommended that the growth rate of
translocated pups and pups born at Midway be compared to aid in
evaluation of the factors responsible for mortality in relocated
pups. In addition, DeLong and Johnson noted that the sex ratio
of the FFS population should be monitored closely because of the
potential for increasing the percentage of males in the

population following the relocation of female monk seals to
Midway.

Analysis of Population Data and Information Needs

Eberhardt led the discussion on analysis of population data,
which was based on a draft background document circulated at the
meeting. Eberhardt noted the following: 1) discontinuing the
annual monitoring program for each island population would
irreparably damage our ability to determine survival rates of
monk seals, 2) each island population must be managed with
information from that specific population because all of the
sites have different population characteristics, 3) it is
essential that the analysis of existing data be brought up to
date, for without this knowledge it will not be possible to
improve data collection methods or identify additional
information that should be gathered. He recommended that
population models be developed for each island population and
that a comprehensive analysis of methods of population estimation
and survival be undertaken. A discussion of how to stream-line

3
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data collection and editing followed. Ragen commented that the
research team had recently begun direct computer-data'entry and
had eliminated a number of data fields that were considered '
redundant. He added that an annual summary of field results will

be prepared and that the data reporting format for each island
will be standardized.

Research a a ement Reco tions at F

DeMaster led the discussion concerning research and management
recommendations at FFS. It was noted that Gilmartin would use
this discussion to help focus the development of a_resgarch and
management plan for monk seals at FFS. The fo}19w1ng ideas were
suggested with priorities attached to each activity, whgre I
means "highest priority and should be done," II means "1mpor;ant
and should be done," and III means "priority, but not essential:"

Priority I:

1. Continue monitoring population annually (beach counts, births,
sex ratio, age composition, survival, etc.).

2. Continue tagging weaned pups.

3. Follow up on ecosystem workshop findings and expand .
oceanographic studies as they relate to monk seal population
dynamics.

4. Initiate inter-island comparison of pehav%oral qata, .
specifically multi-island atolls with single islands sites.

5. Monitor growth rates of emaciated pups at FFS and compare
to growth rates of pups born at Midway and those relocated
from FFS to Midway.

6. Compare rates of growth for juveniles at FFS and Laysan.

7. Continue disease monitoring at FFS.

8. Develop "start/stop" criteria for relocating animals to
Midway. Consider relocating some males.

9. Continue relocation of rehabilitated pups to Midway.

10.

Continue restoration of habitat at Tern Island.

11. Increase efforts to locate tagged animals at Nihoa and
Necker Islands.

12. Continue release of animals entangled in derelict fishing
gear and marine debris.
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13. Continue monitoring fishery interactions (SWR: place
observers in NWHI).

14. Mitigate, as possible, harassment of monk seals during
surveys for seabirds and sea turtles, and vice versa
(utilize Section 7 or permit process, as appropriate).

15. Retag animals that have lost previously applied flipper
tags.

16. Evaluate the degree to which tag loss may bias estimation
of survival and population size.

17. Continue monitoring pup production and aggressive

interactions.

18. Continue necropsy program and expand collection of tissues
(e.g., National Tissue bank program).

19. Evaluate utility of applying larger PIT tags remotely.

20.

Evaluate patterns in reproduction and compare with other
islands.

Priority II:

1. Increase efforts to study foraging behavior.

2. Develop population model for FFS populatiqn and complete a
PVA comparing persistence times for various
manipulations.

3. Compile osteologic collection from FFS.

4.

Evaluate potential for using remote sensing to monitor
population.

" Priority III:

1. Initiate analysis of genetic markers at FFS.

2. Evaluate potential for historical data on monk seals at
Johnston Island.

3. Consider rehabilitating female pups on site at FFS (i.e.,
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Alternative Recovery Team Meeting Schedule

The final agenda item discussed on the first day was item #10,
which was led by Gilmartin. He noted that Dr. Boehlert had
questioned whether an annual Recovery Team meeting was really
necessary and had suggested using an alternate year schedule of a
recovery team meeting rotating with meetings to address a
specific topic, utilizing, as may be appropriate, other than Team
expertise. After some discussion, the Recovery Team recommended
contlnulng the annual schedule of meetings. Because the
1nteractlon among Team members and the monk seal research staff
is considered critical to the overall success of the program,
Team meetings should be held in Hawaii. Team members concurred
that the familiarity of the monk seal staff with the field data
and their presence at the Team meetings was important because it
increased the Team's ability to ask detailed questions concerning
monk seals. Because the field schedule for monk seal research
begins early in the calendar year and because the opinions of the
Team often affect the type of field work that is planned, early
December is optimal for a meeting time. It was noted that

additional workshops should be planned and held on an "as-needed"
basis.

Mobbing Research Status and Recommendations

Gilmartin led the discussion concerning how to resolve the
male-mobbing problem at Laysan. In 1992, he noted that most of
the mobbing related deaths were in April (whereas in a typical
year they occur between May and June). Further, 7 known deaths
(2 adult females) and 3 "assumed" deaths (1 adult female) were
related to mobbings. Gilmartin then presented a summary of the
feasibility study to evaluate the potential for resolving the
male mobbing problem at Laysan by "simulating" the removal of
aggressive males by using a testosterone-suppressing drug. The
experlmental de51gn and '"start/stop" criteria developed at the
previous year's Team meeting were discussed (Appendix 4).
Gilmartin noted that the discriminant analysis used to identify
aggressive males was not as useful as hoped and that it was
difficult to find enough suitable males for treatments and
controls. He added that there were no acute behavioral responses
towards or by any of the 10 adult males treated with the drug,
but that the blood tests of drugged animals indicated that
testosterone levels had been reduced to levels approaching zero.
Finally, it was noted that 10 adult males were not removed as
recommended in the research protocol because of a lack of funding
and an inability to locate facilities to take the seals.

DeMaster led the discussion concerning how to proceed with the
evaluation of whether or not to permanently remove male monk
seals from Laysan Island. The Team discussed the following
options: 1) drug 50% of the males in 1993, 2) remove 50% of the
males, 3) drug 10 males and remove 10 males, 4) drug 25 males and

6
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remove 25 males, and 5) do nothing in 1993. The cost and
relative benefits of each option were discussed. After a lengthy
discussion, the Team recommended that up to 50 adult males at
Laysan Island be injected with a testosterone-suppressing drug in
1993. Further, the Team recommended that if funding for this
pProject was not available (estimated cost $100K) in FY-93, that a
minimum of 10 adult males should be removed to captivity. The
Team further recommended that funding should be made available to
increase efforts to identify adult males that participate in
mobbings at Laysan Island and to analyze behavioral data from all
islands to allow for inter-island comparisons. Perrin commented
that he thought a priority should be placed on actually observing
a minimum number of mobbing events. In this way, specific
individuals could be identified and information on how mobbing
events are initiated might be determined. Gilmartin commented
that the low frequency of mobbing events together with their
uncertain location makes it very difficult to plan a study as
proposed by Perrin. In some past years a high staff effort has

been directed at locating mobbing events, but little has resulted
from it.

Development of Protococl for Responding to Emergencies

Gilmartin introduced the topic of developing a protocol for
responding to emergency situations and possibly pursue permit
authority for such in a manner similar to the process used to
authorize takes during "die-offs". An example of such a
Situation was the adult male monk seal at FFS that was observed
killing pups. The Team concurred with the need to take action
quickly in these situations and expressed concern that, given the
small size of some of these island populations, even the loss of
a few animals could significantly reduce population viability.
Therefore, no significant delays in making decisions to remove
animals or other managerial actions should occur. The Recovery
Team recommended that, as necessary, the leader of the Marine
Mammal Research Program at the Honolulu Laboratory be authorized
to directly solicit opinions from Recovery Team members in

emergency situations if that is necessary to obtain authorization
to take action.

Permit Status and Needs

DeMaster led the discussion concerning permit status. Gilmartin
noted that the general permit that authorizes research on monk
seals expires in December 1993. DeMaster requested that
Gilmartin summarize the status of all NMFS permits for monk seals
in a table, which would be included as an appendix to the minutes
of this meeting (Appendix 3).
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Other Business

Concerning the suggestion to update the existing recovery plan,
the Team considered such an action unnecessary at this time.
Rather the Team encouraged Gilmartin to update the 1?91-1993
workplan for monk seals through 1996. Also, Gilmartin noted.that
the proposed research by Drs. Katherine Ralls gnd Tony Starfield
to evaluate the probability of success for various approaches to
resolve the mobbing problem had not beeq funded, but some work
was on-going. Brownell commented that in the s;atus report
Prepared by Ragen that he should be consx§tent in tpe use of
terms like "population" and "species". Gilmartin §lstr1buted an
updated monk seal program publication list (Appendix 4).

The next Recovery Team meeting was tentatively schequled ?or_the
week of December 2, 1993 in Honolulu. At that meeting, listing

and delisting criteria under the ESA and MMPA will be discussed,
among other items.

The Recovery Team voted to give letters of appreciation to Karl

Kenyon, Dale Rice, and Cliff Fiscus for their pioneering work on
the Hawaiian monk seal.
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Meeting agenda
List of recommendations from 4-5 January 1993 meeting
Summary of permits (deleted from report)

List of publications (deleted from report)
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HAWAIIAN MONK SEAL RECOVERY TEAM MEETING
AGENDA

Dates: 4-5 January 1993
Venue: National Marine Mammal Laboratory
Participants: DeMaster (Chair), Brownell, DeLong,
Eberhardt, Gilmartin, Johnson,
Kawamoto (absent), Stirling,
SWR - Nitta (absent)
MMC observer- Perrin

AGENDA
0900 Monday 4 January 1993

1. By-Island (ex FFS) summary of 1992 Population
Status and Recovery Needs (45 min)

2. FFS summary of 1992 Population Status and Recovery
Needs (30 min)

3. Hawaiian Islands Marine Ecosystem Workshop (30 min)

4. FFS disease survey and seal collection,
rehabilitation, and relocation efforts to Midway
(2 hr)

5. Population Data Analysis Needs and Recommendations
(1 hr)

6. FFS Research/Management Recommendaticns (1 hr)

0800 Tuesday 5 January 1993

7. Mobbing Research Status and Recommendations (2 hr)

8. Development of Protocol for Responding to
Emergencies (e.g., aggressive males, emaciated
animals, etc. 30 min)

9. Permit Status, Needs, and Recommendations

10. Alt. year schedule of general meeting and meeting
to address specific topics (GWB suggestion).

11. Discussion of need to update existing Recovery Plan
(30 min)

12. Review of recommendations to Regional Director

10
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HAWAIIAN MONK SEAL RECOVERY TEAM RECOMMENDATIONS
4-5 JANUARY 1993

1. The SWR should secure funding for annual Recovery Team
meetings in Hawaii by early November.

To be an effective advisory body to the Director, SWR, Recovery
Team members believe it is necessary to meet annually at a
minimum. Scheduling is best accomplished by agreeing to next
year's meeting date a year in advance. Because the field
schedule for monk seals begins early in the calendar year and
because of the minimum 90-day period to get MMPA permits, early
December seems optimal for meeting. This timing also enables
assembly of the previous field season's data for presentation to
the Team. Finally, meeting in Hawaii allows the Team greater
interaction with the monk seal staff. This interaction is
extremely important because it allows the Team greater
familiarity with recently available data, greater access to
unanticipated data needs, and the opportunity to work directly
with the monk seal staff. In addition, the Team recommends that
the SWR allocate funds to cover the travel expenses of all of the
members of the Recovery Team, as opposed to only funding members
who do not work for the Federal government.

2. The level of support for the monk seal recovery program
in FY~93 should be sufficient to allow monitoring of the five
main breeding populations, relocation of animals from French

Frigate shoals to Midway, and resolution of mobbing problem at
Laysan Island.

Recovery Team members are concerned that the probable level of
funding for FY-93 will be insufficient to suppert the basic three

programs that have been identified as being critical to the
recovery of monk seals in Hawaii.

3. Funding in FY-93 should be made available to increase
efforts to identify adult males at Laysan Island involved with
mobbing and to analyze behavioral data from all islands.

The Recovery Team notes that efforts to identify adult males at
Laysan Island involved with mobbing were not entirely successful
in 1992. Therefore, the Team recommends that additional effort
be directed at analyzing behavioral data from Laysan and the
other breeding islands to address the question of how to identify
"aggressive" males. If possible, the Team recommends that a
workshop be organized in 1993 to review the findings of the
analysis of the behavior data and to report the results of this
workshop at the December 1993 Recovery Team meeting.
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4. Up to 50 adult males at Laysan Island should be injected
with a testosterone-suppressing drug. Further, the necessary
funding and permits to accomplish task should be secured.

Recovery Team members were informed that the probable funding
level for FY-93 is such that the funding necessary to support the
resolution of the mobbing problem at Laysan Island (ca $100K) is
not available (i.e., funding to support injecting up to 50 males
with a testosterone-suppressing drug). Further, the Team was
extremely disappointed to hear that funding in FY-92 was not
available to remove 10 males from Laysan Island, as recommended.
At this point, the Team is frustrated that very little has been
done to date to resolve the mobbing problem at Laysan Island and,
if the level of support for the monk seal recovery program in
FY93 is not increased, nothing will be done in FY93. At a
minimum the Team recommends that, if funding to drug up to SO

adult males is not available, 10 adult males should be removed to
captivity.

S. Placing observers on long-line and bottom-fish fishing
vessels in the Northwestern Hawaiian Islands should continue.

The Recovery Team continues to be concerned over the potential
for direct monk seal-fishery interactions that may be adversely
affecting the monk seal population. Information on the extent to
which monk seals either follow or interact with commercial
fishing vessels in the vicinity of French Frigate Shoals is
needed to evaluate the magnitude of this problem.

6. It should be appropriate for the Leader of the Mar@ng
Mammal Research Program, Honolulu Laboratory, SWFSC, to solicit
opinions directly from the Recovery Team in emergency situations.

The Recovery Team commends the Service for its quick response,
after identifying a male monk seal at French Frigate Shoals that
was responsible for the deaths of several young seals. The Team
acknowledges that it serves at the request of the Director,
Southwest Regional Office. However, the Team recommends that in
certain circumstances the Regional Director should allow the head
of the monk seal research program to solicit an opinion directly
from members of the monk seal Recovery Team. The Team further
recommends that the staff of the Southwest Center, Region, and

chair of the Recovery Team consult on specific criteria for
emergency response.

7. Enforcement agent/s from the SWR should be stationed at
Kure Atoll to monitor loran station clean up operations by the
Coast Guard to ensure that seals are not disturbed.

The Recovery Team is concerned with the potential for
disturbance to monk seals at Kure Atoll, especially lactatlng
females with young pups, caused by the final disposal operations
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schequled for this summer. as recommended at last year's
meeting, the Team recommends that the SWR, NMFS monitor the
station Clean-up to ensure that seals are not disturbed.

8. A comprehensive review of findings from the workshop on
variation in the marine environment and ecosystem around NWHT
should be conducted. Purther, additional efforts are needed to
provide the information necessary to evaluate the extent to which
large~ and mesa-scale oceanographic events are impacting monk
seals in the Northwestern Hawaiian Islands.

The Recovery Team recommends that an analysis of available
OCeanographic data pertaining to or relevant to waters around the
Northwest Hawaiian Islands be completed. The Team notes that the
Service has Several experts in the field of biological
Oceanography (e.g., Drs. Paul Fiedler, Mike Dahlberg, and Mike

Laurs) and éncourages the Director to solicit input from the
Service's experts and others.
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